WHAT LS CIAIMED IS: 



1. 



A power supply 



apparatus, compnsing: 
a DC-to-DC converter arranged and configured to perform a voltage 
conversion for converting a voltaj ;e of a source power supplied from a direct current 
power source to a first predetermi tied voltage, said first predetermined voltage being 
lower than said voltage of said soi urce power; and 

a voltage regulator arranged and configured to carrying out a voltage regulation 
for regulating said first predetermined voltage of said source power to at least a second 
predetermined voltage, said seconi predetermined voltage being lower than said first 
predetermined voltage. 



2. A power supply apparatus as defined in Claim 1, wherein said DC-to- 

DC converter is tumed into a non-active state to stop said voltage conversion and 
straight passes said voltage of said source power when an operation mode is changed to 
a sleep mode. 



3. A power supply appj 
DC converter comprising: 



atus as defined in Claim 2, wherein said DC-to- 



a switching circuit arranged and configured to perform a switching operation 
for switching said source power and to output a pulsating current voltage; 

a smoothing circuit arranged and configured to smooth said pulsating current 

i 

voltage output by said switching circuit and to output a smoothed voltage to said voltage 
regulator; and 



:q if 



a controller arranged and cohfigured to detect said smoothed voltage output 
from said smoothing circuit and to control said switching circuit to change a 
performance of said switching opera tion in response to a detection result of said 
smoothed voltage so that said smoothed voltage output by said smoothing circuit is 
substantially equal to said first preditermined voltage, 

wherein said controller is t imed into a non-active state to cause said switching 
circuit to stop said switching operat on so as to pass said voltage of said source power 
through said switching circuit and to output said voltage of said source power to said 
smoothing circuit when said operation mode is changed to said sleep mode. 

4. A power supply aj jparatus as defined in Claim 1, wherein said DC-to- 



f said source power without performing said voltage 



DC converter outputs said voltage o 



conversion when said operation mode is changed to said sleep mode. 



5. A power supply ap paratus as defined in Claim 4, wherein said 
converter comprising: 

a switching circuit arranged and configured to perform a switching operation 
for switching said source power and outputting a pulsating current voltage; 

a smoothing circuit arranged and configured to smooth said pulsating current 
voltage output from said switching circuit and to output a smoothed voltage to said 
voltage regulator; and 

a controller arranged and configured to detect said smoothed voltage output 
fi-om said smoothing circuit and to control said switching circuit to change a 
performance of said switching operation in response to a detection result of said 



smoothed voltage so that said 



smoothed voltage output from said smoothing circuit is 



substantially equal to said firs t predetermined voltage, 

wherein said control er causes said switching circuit to stop said switching 
operation so as to pass said voltage of said source power through said switching circuit 
and to output said voltage of s aid source power to said smoothing circuit when said 
operation mode is changed to said sleep mode. 

6. A power su pply apparatus as defined in Claim 5, wherein said 

(--Controller connects a load to in output terminal of said smoothing circuit and controls a 
(^^cuiT ^ flow lngsai^ load so i s to reduce said voltage output from said smoothing circuit 
to said first predetermined voltage when said voltage output from said smoothing circuit 
is lower than said first predetcsrmined voltage and when said operation mode is changed 
to a normal operation mode. 



7. A power supply apparatus as defined in Claim 6, wherein said 
controller comprising: 

a transistor which operates as said load; 

a comparator which performs a first comparison for comparing said voltage 
output from said smoothing cirlsuit with said first predetermined voltage when said 
operation mode is changed to si id normal operation mode and outputs a first 
comparison result; and 

a current control circui ; arranged and configured to control said transistor to 
produce a current flowing therexhrough in response to said first comparison result of 
said comparator when said operation mode is changed to said normal operation mode. 



8. A power supply apj^aratus as defined in Claim 7, wherein said current 
control circuit controls said transistoi to increase said current at a first predetermined 
pace when said voltage output from s aid smoothing circuit is determined as greater than 
said first predetermined voltage based on said first comparison result performed by said 
comparator. 



9. A power supply apparatus as defined in Claim 7, wherein said current 

I 

control circuit controls said transistor to continue to increase said current, at said first 



predeterminedpace/or a first predetermined time period when said voltage output from 
said smoothing circuit is determined as substantially equal to said first predetermined 
voltage based on said first compariscln result performed by said comparator, and 
controls said transistor to produce a saturated current flowing therethrough for a second 
predetermined time period immediately after said first predetermined time period. 



10. A power supply apparatus as defined in Claim 9, wherein said current 
control circuit controls said transistor to decrease said current at a second predetermined 
pace for a third predetermined time period immediately after said second predetermined 
time period. 

11. A power supply apparatus as defined in Claim 5, wherein said 
controller detects a current output from said switching circuit and controls said 
switching circuit to vary said current iii response to said detected current when said 
operation mode is changed to said sleep mode. 



predetermined value and to reduc 



12. A power suppuy apparatus as defined in Claim 11, wherein said 
controller controls said switching circuit to straight output said voltage of said source 
power to said smoothing circuit \yhen said current detected is smaller than a 

said current output therefrom to a value smaller than 
said predetermined value in a predetermined manner when said current is greater than 
said predetermined value. 

13. A power supply apparatus as defined in Claim 5, wherein said 
controller performs a second comparison between a reference voltage dropping at a 
substantially constant pace and saidl voltage output from said smoothing circuit in 
response to said detected voltage and, according to a result of said second comparison, 
controls a duty cycle of said switching operation performed by said switching circuit 
during a time said voltage output from said smoothing circuit is reduced to said first 
predetermined voltage, when said operation mode is changed to said normal operation 
mode. 



14. 



A power supply apparatus as defined in Claim 13, wherein said 



controller performs a third comparison between another predetermined reference 
voltage and said voltage output from said| smoothing circuit in response to said detected 
voltage and, according to a result of said third comparison, controls a duty cycle of said 

1 

switching operation performed by said switching circuit when said voltage output from 
said smoothing circuit is reduced to said fitst predetermined voltage. 



15. A power supply apparatus, comprising: 
converting means for p erforming a DC-to-DC conversion to achieve a voltage 
conversion for converting a vol age of a source power supplied from a direct current 
power source to a first predeter nined voltage, said first predetermined voltage being 
lower than said voltage of said source power; and 

regulating means for carrying out a voltage regulation for regulating said first 
predetermined voltage of said iource power to at least a second predetermined voltage. 



said second predetermined vo 



16. 



tage being lower than said first predetermined voltage. 



A power supply apparatus as defined in Claim 15, wherein said 
converting means is tumed into a non-active state to stop said voltage conversion and 
straight passes said voltage of ^aid source power when an operation mode is changed to 
a sleep mode. 



17. A power supply apparatus as defined in Claim 16, wherein said DC- 
to-DC converter comprising: 

switching means for performing a switching operation for switching said 
source power and to output a pulsating current voltage; 

smoothing means for smoothing said pulsating current voltage output by said 
switching means and to output a snioothed voltage to said regulating means; and 

controlling means for detec ting said smoothed voltage output from said 



smoothing means and to control saic 
switching operation in response to a 



switching means to change a performance of said 
detection result of said smoothed voltage so that 



said smoothed voltage output by said smoothing means is substantially equal to said 



switching means to stop saic 



first predetermined voltage, 

wherein said contrc lling means is turned into a non-active state to cause said 
switching operation so as to pass said voltage of said 
source power through said switching means and to output said voltage of said source 
power to said smoothing me ans when said operation mode is changed to said sleep 
mode. 

18. A power s ipply apparatus as defined in Claim 1 5, wherein said 



converting means outputs s; 



d voltage of said source power without performing said 



voltage conversion when saifl operation mode is changed to said sleep mode. 



19. A power supply apparatus as defined in Claim 18, wherein said 
converting means comprising:! 

switching means for p|Brforming a switching operation for switching said 
source power and outputting a pulsating current voltage; 

smoothing means for smoothing said pulsating current voltage output fi:om said 
switching means and to output alsmoothed voltage to said regulating means; and 
controlling means for detecting said smoothed voltage output fi'om said 
smoothing means and to control ^id switching means to change a performance of said 
switching operation in response to a detection result of said smoothed voltage so that 
said smoothed voltage output firon [ said smoothing means is substantially equal to said 
first predetermined voltage, 

I 

wherein said controlling rkeans causes said switching means to stop said 
switching operation so as to pass slid voltage of said source power through said 



switching means and to output sqid 
means when said operation mode 




voltage of said source power to said smoothing 
is changed to said sleep mode. 



20. A power suppii^ apparatus as defined in Claim 19, wherein said 
cohtroUing means connects a load to an output terminal of said smoothing means and 
controls a current flowing said llad so as to reduce said voltage output from said 
smoothing means to said first predetermined voltage when said voltage output from said 
smoothing means is lower than said first predetermined voltage and when said operation 
mode is changed to a normal c»peration mode. 

21 . A power sup ply apparatus as defined in Claim 20, wherein said 
controlling means comprising; 

a transistor which operates as said load; 

comparing means for performing a first comparison for comparing said voltage 
output from said smoothing m^ns with said first predetermined voltage when said 
operation mode is changed to slid normal operation mode and outputs a first 
comparison result; and 

current controlling meahs controlling said transistor to produce a current 
flowing therethrough in respons* i to said first comparison result of said comparing 
means when said operation mode is changed to said normal operation mode. 

22. A power supply apparatus as defined in Claim 21, wherein said 



current controlling means contro 



predetermined pace when said voltage output from said smoothing means is determined 



s said transistor to increase said current at a first 



as greater than said first predetermined voltage based on said first comparison result 
performed by said compmng means. 



23. A power supply apparatus as defined in Claim 21, wherein said 
current controlling means controls said transistor to continue to increase said current at 
said first predetermined i ace for a first predetermined time period when said voltage 
output fi-om said smooth] ng means is determined as substantially equal to said first 
predetermined voltage based on said first comparison result performed by said 
comparing means, and controls said transistor to produce a saturated current flowing 
therethrough for a second predetermined time period immediately after said first 
predetermined time period. 



24. A power supply apparatus as defined in Claim 23, wherein said 
current controlling means controls said transistor to decrease said current at a second 
predetermined pace for a third predetermined time period immediately after said second 
predetermined time period. 



25. A power su|)ply apparatus as defined in Claim 19, wherein said 
controlling means detects a current output from said switching means and controls said 



switching means to vary said 
operation mode is changed to 



current in response to said detected current when said 
said sleep mode. 



26. A power supply apparatus as defined in Claim 25, wherein said 



controlling means controls said switching means to straight output said voltage of said 



source power to said smoothing means when said current detected is smaller than a 



predetermined value and to reduce said current output therefrom to a value smaller than 
said predetermined value in a predetermined manner when said current is greater than 



said predetermined value. 



27. A power suijply apparatus as defined in Claim 19, wherein said 
controlling means performs ajsecond comparison between a reference voltage dropping 
at a substantially constant pace and said voltage output from said smoothing means in 
response to said detected voltage and, according to a result of said second comparison, 
controls a duty cycle of said switching operation performed by said switching means 
during a time said voltage output from said smoothing means is reduced to said first 
predetermined voltage, when said operation mode is changed to said normal operation 
mode. 

28. A power supply apparatus as defined in Claim 27, wherein said 
controlling means performs a third comparison between another predetermined 
reference voltage and said voltage output from said smoothing means in response to 
said detected voltage and, accor ling to a result of said third comparison, controls a duty 
cycle of said switching operation performed by said switching means when said voltage 
output from said smoothing means is reduced to said first predetermined voltage. 



29. A method of power supply, comprising the steps of: 
performing a DC-to-DCj conversion with a DC-to-DC converter to achieve a 
voltage conversion for converting a voltage of a source power supplied from a direct 



current power source to a first 
being lower than said voltage c 



I 



redetermined voltage, said first predetermined voltage 
f said source power; and 



regulating said first predetermined voltage of said source power to at loast a 



second predetermined voltage, 
first predetermined voltage. 



said second predetermined voltage being lower than said 



30. 



A method as defined in Claim 29, wherein said performing step tums 



said DC-to-DC converter into a non-active state to stop said DC-to-DC conversion and 
straight passes said voltage of said source power through said DC-to-DC converter to 
said voltage regulator when an operation mode is changed to a sleep mode. 

31. A method asi defined in Claim 30, wherein said performing step 
comprising the steps of: 

executing a switching operation for switching said source power to output a 
pulsating current voltage; 

smoothing said pulsating current voltage output by said switching circuit to 
output a smoothed voltage to s£ id voltage regulator; 

detecting said smoothed voltage output in said smoothing step; 

changing a performance of said switching operation in response to a detection 
result of said smoothed voltage so that said smoothed voltage output in said smoothing 
step is substantially equal to said first predetermined voltage; and 

stopping said switching operation when said operation mode is changed to said 
sleep mode so as to apply said voltage of said source power to said smoothing circuit. 



32. 



A method as defines in Claim 29, wherein said DC-to-DC converter 



outputs said voltage of said source pc 



wer without performing said voltage conversion 



when said operation mode is changed to said sleep mode. 

33. A method as defined in Claim 32, wherein said performing step 
comprising the steps of: 

executing a switching operation for switching said source power to output a 
pulsating current voltage; 

smoothing said pulsating current voltage output in said switching step to output 
a smoothed voltage to said voltage regulator; 

detecting said smoothed voltage output in said smoothing step; 
changing a performance of said switching operation in response to a detection 
result of said smoothed voltage so hat said smoothed voltage output in said smoothing 
step is substantially equal to said fi: st predetermined voltage; and 

stopping said switching operation when said operation mode is changed to said 
sleep mode so as to apply said voltaige of said source power to said smoothing circuit. 



34. 



A method as defin 



sd in Claim 32, fixrther comprising steps of: 
providing a transistor as a load; 
applying said voltage output in said smoothing step to said transistor so that a 
ciirrent flows through said transistor when said voltage output in said smoothing step is 
lower than said first predetermined voltage and when said operation mode is changed to 
a normal operation mode; and 

adjusting said current flowing said load so as to reduce said voltage output in 



said smoothing step to said first predetermined voltage. 



35. A method as defm 
comprising the steps of: 

performing a first comp; 



3d in Claim 34, wherein said adjusting step 



^ar^si 



>on for comparing said voltage output in said 
smoothing step with said first predbtermined voltage when said operation mode is 
changed to said normal operation : node to output a first comparison result; and 

produce a current flowing therethrough in response to 
comparing step when said operation mode is 



causing said transistor to 
said first comparison result of saic 



changed to said normal operation mode. 

36. A method as defined in Claim 35, wherein said causing step causes 
said transistor to increase said current at a first predetermined pace when said voltage 
output in said smoothing step is de :ermined as greater than said first predetermined 
voltage based on said first comparison result performed in said comparing step. 

37. A method as defi: led in Claim 35, wherein said causing step causes 
said transistor to continue to increase said current at said first predetermined pace for a 
first predetermined time period when said voltage output in said smoothing step is 

said first predetermined voltage based on said first 
comparing step, and causes said transistor to 
therethrough for a second predetermined time 



determined as substantially equal to 
comparison result performed in said 
produce a saturated current flowing 



period immediately after said first predetermined time period 



38. A method as detined in Claim 37, wherein said causing step causes 
said transistor to decrease said cm rent at a second predetermined pace for a third 
predetermined time period immediately after said second predetermined time period. 



39. A method as deifined in Claim 33, further comprising the steps of: 
detecting a current output in said switching step when said operation mode is 

changed to said sleep mode; andi 

instructing said switching step to change said current in response to said 
detected current. 

40. A method as |efined in Claim 39, wherein said instructing step 
instructs said switching step to straight output said voltage of said source power to said 
smoothing step when said curre it detected is smaller than a predetermined value and to 
reduce said current output in said switching step to a value smaller than said 
predetermined value in a predetermined manner when said current is greater than said 
predetermined value. 

41. A method as defined in Claim 33, further comprising the steps of; 
performing a second cc mparison between a reference voltage dropping at a 

substantially constant pace and said voltage output in said smoothing step in response to 
said detected voltage during a time said voltage output in said smoothing step is reduced 
to said first predetermined voltage; and 

determining a duty cycle of said switching operation performed in said 
switching step according to a result of said second comparison. 



42. A metho^ as defined in Claim 41, further comprising the steps of: 



performing a third Icomparison between another predetermined reference 
voltage and said voltage output in said smoothing circuit in response to said detected 
voltage; and 

controlling said duty cycle of said switching operation performed in said 
switching step according to a psult of said third comparison when said voltage output 
said smoothing step is reduced to said first predetermined voltage. 



